2012 is not 1202

Accelerating the Future of Math Education

Much of the mathematics we require our students to master is obsolete. Leonardo of Pisa introduced it
in 1202. In his revolutionary work Liber abbaci he brought Arabic arithmetic and algebra into business to
replace the cumbersome, slow, and error prone Roman math. Leonardo’s content structures our K-12
scope and sequence from whole number arithmetic through algebra 2. What we call the “basics” are not
fundamental at all. They are the concepts Leonardo deemed essential for medieval business. His
mathematics provided business with the algorithms to compute quickly and the equations to solve
“static” problems for 800 years. But it is no longer relevant.

In 1979, a Harvard Business School student, Dan Bricklin, seeking an easier, faster, and less error prone

method for modeling complex case studies, revolutionized the mathematics of business. He used a new

technology, the personal computer, to replace Leonardo’s paper, just as Leonardo’s paper replaced the

Roman abacus. Bricklin’s visual calculator AL ( 3

(VisiCalc) launched a revolution. Spreadsheets ;

have become the ubiquitous tool for quantitative

reasoning, profoundly changing the mathematics ot outid ke mEmbobi iy
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of the business world. They turn computers into | Wi Sxtecitoe s it ores

function machines, allowing us to constantly and . P i

quickly churn through data, ask What-If, model ; e shadach e e e

and solve not just static problems but “dynamic” =

problems as well. L

During the Napoleonic campaign in
Egyptin 1798, a famous battle was

to wait for them to return.

When the officers descended and rejoined him to brag about their physical strength, Napoleon snnounced
that he had made a calculation of the amount of stone in the pyramid. There was enough, he said, to build

the shade of the pyramid atits base
3 stone wall 3 meters high and 1/3 meter thick that would enclose the whole of France.
20 [Fl Wes Napoleon right?

Today, we must ask whether there is any reason o mersten aria s meme asems avar wspoge it 5 0
students need to spend years mastering Leonardo’s math (whole number algorithms, operations on
fractions, factoring, solving quadratic equations) especially when many find it so frustrating. Is there any
reason children should not be concentrating on learning to solve quantitative problems using
spreadsheets? We know the answer. We know, without a doubt, spreadsheets will someday have a
profound effect on K-12 education. What can we do to accelerate this revolution?

We can define a mathematics program to prepare our children for their future, shedding the relics of
Leonardo’s content and rigid scope and sequence with its deficit-learning model. We can provide
authentic problems that make learning math inclusive, equitable, exciting, and elastic. And most
importantly, we can “instill a passion” for learning in every student, if we build our math program on:

1. Quantitative Reasoning: by practicing the skills to reason quantitatively, solving problems through
estimation, iteration, communication, model building, programming, and asking “What if?”

2. Spreadsheets: by providing these problems on spreadsheets, the ubiquitous quantitative tool of business
and by building on the concept of function as the basis for learning higher mathematics

3. Connections: by mapping these problems to the topics of other subjects, providing quantitative
explorations and experiments, enabling teachers to integrate and unify learning
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4. Choice: by building 100,000 problems over the next 10 years to personally engage every student with
problems authentic to them around their themes and at their appropriate learning level
5. Creativity: by using the creativity of our teachers and our workforce to create these great problems, by
“multi-sourcing” their development
We are Sustainablearning. We are a non-profit, providing the math problems of the future that we call
What if Math Problems to engage students. Our | :
problems are built mainly on spreadsheets. They °
normally take a class period to complete and :
resemble a small case study or a short project.
We map them to STEM/social studies topics, base
them on broad interests (sports, business,
physics, nature, finance, food), arrange them by
difficulty level, focus them on major math
themes, and link them to the Common Core State
Standards, especially the Standards of
Mathematical Practice. We are developing
templates to give them a few standard formats. And we will reach out to a wide variety of creative
people to develop them. You can find them at www.whatifmath.org.

Chess was invented in India about the
same time as the decimal system, around
600 AD, possible to easily
write very large numbers. There is 2 old
Indian fable about the invantion of chess
that s also about very large numbers.

The ruler of India, it is told, was so
thrilled with thiz new game that he had
the inventor brought before him.

“Tell me, what prize can | give you for
craating such a wonderful game?”

he third, doubling the number of grains in each square acrass the whole
e satisfied

The ruler smiled and was about to reach out to the inventor when the Grand Vizer, 3 |

mathematician, came over and whispered in his ear. The ruler's face turned red with rage!

“ 4% ¥ TheProblem APan  Smple Model FulModel Powersof2  One Answel ¢

We invite you to contribute. Bring your creativity to students by building problems. Help us build 500

new problems over the next year. Bring your passion to your students by using our problems. We are

2 happy to help you through training and/or

* | support to use them as often as you want.
Provide us with financial support. We believe we

= | can make a huge impact on math education by

«| = initially going through Clay Christensen’s “side

n| |

=/ | door” to Out-of-School-Time programs,
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«| = problems of the week, STEM programs, financial

The Times Table

| know vary faw of you would think the
multiplication facts, otherwise known as the
Timas Table,could beintarestine. Sure you
need to ize it, by plore it?

Well take 3 look at this problem because it
might just change your mind.

Draw a rectangle around any part of this
table. Then multiply the top left number by
the bottom right number and the top right

number by the bottom left number and you

will find that these products are always equal 2D 12
e —_— literacy programes, 12" year math initiatives, and
s e | to parents or schools seeking alternative visions
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Join us to accelerate the future of math education.

Art Bardige, Sustainablearning artbardige@sustainablearning.org 617-230-4447
Larry Reeves, Sustainablearning larryreeves@sustainablearning.org 978-290-2731

Dr. Corri Taylor, Wellesley College

Peter Mili, Cambridge Rindge and Latin

Dr. George Blakeslee, Lesley University
Janine Lloyd, Mass Bay Community College
Frank Ferguson, Curriculum Associates
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